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With regard to the language, this report is based on the international application in the language in which it was filed, unless 
otherwise indicated under this iteno. 

□ This rq)ort is based on a translation from the original language into the following language , 

which is the language of a translation furnished for the purposes of. 

I I international search (under Rules 12.3 and 23.1(b)) 

I I publication of Hie international s^lication (under Rule 12.4) 

I i international preliminary examination (under Rules 55.2 and/or 55.3) 
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□ 



the international application as originally filed/furnished 
the desmption: 

pages 1-16 ; 

pages'^ 



as originally filed/furnished 



_ received by this Authority on 
_ received by tiiis Authority on 



the claims: 



as originally filed/furnished 



1-5 



as amended (together with any statement) under Article 19 



received by this Authority on 
received by tiiis Authority on 



the drawings: 

pages 1/5-5/5 

pages* 



as ori^ally filed/furnished 



□ 
□ 



received by this Authority on 
received by this Authority on 



a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 
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□ 
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the claims, Nos. 

the drawings, sheets/figs 
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any table(s) related to the sequence listing (specify): 
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made, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 
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□ 
□ 
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the sequence listing (specify): 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or Indostrial applicability; 
citations and explanations supporting such statement 



1. Statment 

Novelty (N) 



Claims 
Claims 



YES 
NO 



Inventive step (IS) Clauns 1-32 ; YES 

Claims NO 



Industrial applicability (lA) Claims 

Claims 



2. Citations and explanations (Rule 70.7) 

Documents cited in the International Search Report: 

Dl: EP 1 113 711 A2 
D2: WO 90 03 095 Al 
D3: FR 2 191 394 Al 

D4: Patent Abstract of Japan, abstract of JP 62 51869 A 

The preliminary examination is based on the amended claims as 
filed under Article 19. Due to the amendments, the cited prior 
art described below now represent the general state of the 
art. 



YES 
NO 



Document Dl describes a plasma burner comprising a number of 
annular electrode sections coaxially arranged to form a plasma 
channel. At the upper end of the plasma channel one or more 
cathodes are arranged to generate an arc discharge between the 
cathodes and the annular electrodes. Between some of the 
annular electrode sections inlets are provided for feeding 
e.g. powdered material into the plasma channel. The material 
inlets are arranged so that the material is fed tangentially 
into the channel. 



D2 shows an electric arc generating device having a design 
similar to the arrangement as described in Dl. 

In D3, a device for reheating gases using electric arc 
discharges is described. The device comprises a plurality of 
coaxially arranged annular (cylindrical) electrodes forming a 
plasma channel and a cathode arranged at the upper end of the 
channel. Means for introducing material into the channel are 
also arranged along the channel. 
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Supplemental Box 



In case the space in any of the preceding boxes is not safficlent. 

Continuation of: Box V. 

From D4 a discharge processing device for continuously heating 
and treating various materials is known. The device comprises 
coaxially arranged annular electrodes forming a plasma channel 
into which material to be treated is introduced. 

The invention as claimed in the amended claims 1-32 differs 
from the cited prior art in that the diameter of the plasma 
channel in at least one section (annular electrode) is greater 
than the diameter in each section located upstream of said 
section, thereby reducing the risk of the powder material 
sticking to the inner walls of the channel. 

The invention defined in claims 1-32 is not disclosed by any 
of these documents and therefore has novelty. 

The cited prior art does not give any indication that would 
lead a person skilled in the art to the claimed plasma- 
spraying device and method of plasma- spraying • Therefore, the 
claimed invention is not obvious to a person skilled in the 
art. Accordingly, the invention is considered to involve an 
inventive step. 

The invention is industrially applicable. 
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30 



1. A plasma- spraying device for spraying a powdered 
material, comprising electrodes (1), which form a plasma 
channel (2) having an inlet end (3) and an outlet end 

(4) , and a means (5) for supplying said powdered material 
to said plasma channel (2), characterised in 
that said powder supply means (5) is arranged between a 
first section (6) of said electrodes (1) located upstream 
of the means (5) and a second section (5) of said 
electrodes (1) located downstream of the means (5) , as 
seen in the direction of plasma flow of the plasma 
channel (2) . 

2. A plasma -spraying device as claimed in claim 1, 
wherein said first section (6) and said second section 
(7) are shaped in such manner that they bring about 
different conditions in the plasma channel (2) during use 
of the plasma- spraying device. 

3. A plasma -spraying device as claimed in claim 1 or 
2, in which at least one of the following parameters is 
different between said first and second sections (6, 7) : 
the length of the section, the number of electrodes (1) 
in the section (6, 7) and the geometry of the plasma 
channel (2) in the section (6, 7) . 

4. A plasma- spraying device as claimed in any one of 
the preceding claims, in which an additional powder 
supply means (9) is arranged between a third section (8) 
of electrodes (1) and one of said first and second 
sections (6, 7) • 

5. A plasma -spraying device as claimed in any one of 
the preceding claims, in which a plurality of powder 
supply means (5, 9) are provided, each of said powder 
supply means (5, 9) being arranged between a section of 
said electrodes located upstream of the means (6, 7) and 
a section of said electrodes located downstream (7, 8) of 
the means (5, 9) . 
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6. A plasma -spraying device as claimed in any one of 
the preceding claims, in which the number of electrodes 
(1) in at least one section {6, 7, 8) is at least two. 

7. A plasma -spraying device as claimed in claim 6, 
5 in which the number of electrodes (1) in the section (6) 

closest to said inlet end (3) of the plasma channel (2) 
is at least two. 

8. A plasma -spraying device as claimed in any one of 
the preceding claims, in which the powder supply means 

10 (5, 9) forms a space (10) for supplying powder at an 
angle to a centre axis of the plasma channel (2) . 

9. A plasma -spraying device as claimed in claim 8, 
in which said space (10) is formed by a projection (11) 
on the electrode (1) closest upstream of the means (5, 

15 9) , which is arranged at a distance from a recess (12) in 
the electrode (1) closest downstream of the means (5, 9) . 

10- A plasma- spraying device as claimed in claim 9, 
in which said projection (11) is conical and makes an 
angle {a) with the centre axis of the plasma channel (2) . 

20 11. A plasma- spraying device as claimed in claim 10, 

in which said angle (a) is 15-25®. 

12. A plasma-spraying device as claimed in any one 
of claims 9-11, in which said recess (12) is conical and 
makes an angle (/S) with the centre axis of the plasma 

25 channel (2) . 

13. A plasma -spraying device as claimed in claim 12, 
in which said angle (jS) is 17-30^. 

14. A plasma -spraying device as claimed in claims 10 
and 12, in which the difference between said angle of the 

30 recess (12) and said angle of the projection (11) (jS-a) 
is 1.5® to 5*> . 

15. A plasma -spraying device as claimed in any one 
of the preceding claims, in which the powder supply means 
(5, 9) comprises openings (13) that are oriented at an 

3 5 angle to the centre axis of the plasma channel (2) to 
obtain a tangential powder supply. 
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16. A plasma -Spraying device as claimed in any one 
of the preceding claims, in which the diameter of the 
plasma channel (2) in one section (7) is greater than the 
diameter of the plasma channel (2) in the section located 
upstream (6) of said section (7) . 

17. A plasma- spraying device as claimed in any one 
of the preceding claims, in which the diameter of the 
plasma channel (2) in at least one section (8) is greater 
than the diameter of the plasma channel (2) in each 
section (6, 7) located upstream of said section (8) . 

18. A plasma- spraying device as claimed in any one 
of the preceding claims, in which the length of the 
electrodes (1) is increased by their distance from the 
inlet end (3) of the plasma channel (2) . 

19. A plasma -spraying device as claimed in any one 
of the preceding claims, in which, at least in one 
section (6, 7, 8), the length of the furthest upstream 
electrode (1) equals the diameter of the plasma channel 
(8) in said furthest upstream electrode (1) in said 
section (6, 7, 8) . 

20. A plasma -spraying device as claimed in claim 19, 
in which, in one section (6, 7, 8) , the length of the 
electrodes (1) in the section (6, 7, 8) , which are 
located downstream of said furthest upstream electrode 
(1) , is calculated as 

Ln = n X dchannel 
where In is the length of electrode n, n is the ordinal 
number of the electrode in a section and dchannel is the 
diameter of the plasma channel in said electrode n. 

21. A plasma-spraying device as claimed in any one 
of claims 1-19, in which, at least in one section (6, 7, 
8) , the diameter of the plasma channel (2) varies in said 
section (6, 7, 8) . 

22. A plasma- spraying device as claimed in any one 
of the preceding claims, which further comprises a 
cathode (14) and an anode (15) arranged at a distance 
from the cathode (14) and coaxial therewith, between 
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which an electric arc is generated, during use of said 
device, into which gas is introduced to form a plasma, 
said electrodes (1) being arranged between said cathode 
(14) and said anode (15) forming said plasma channel (2) . 
5 23. A plasma- spraying device as claimed in any one 

of the preceding claims, in which said electrodes (1) are 
annular. 

24. A plasma- spraying device as claimed in any one 
of the preceding claims, in which said electrodes (1) are 

10 coaxial ly arranged. 

2 5. A method of plasma -spraying a powdered material 
by using a plasma- spraying device comprising electrodes 
(1) , which form a plasma channel (2) having an inlet end 
(3) and an outlet end (4), characterised in 

15 that the powdered material is supplied to the plasma- 
spraying device in at least one supply point located 
between two sections (6, 7) of said electrodes (1) , which 
sections (6, 7) are located respectively upstream and 
downstream of the supply point • 

20 26. A method of plasma- spraying a powdered material 

as claimed in claim 25, in which the section (6) located 
upstream of the supply point is used to bring about the 
necessary conditions in the plasma flow. 

27. A method of plasma -spraying a powdered material 
25 as claimed in claim 25 or 26, in which the section (7) 

located downstream of the supply point is used to control 
the heating of the powdered material and other properties 
of the powder. 

28. A method of plasma- spraying a powdered material 
30 as claimed in any one of claims 25-27, in which at least 

one of the following parameters is different between said 
sections (6, 7) located respectively upstream and 
downstream: the length of the section (6, 7), the number 
of electrodes (1) in the section and the geometry of the 
35 plasma channel (2) in the section (6, 7) . 

29. A method as claimed in any one of claims 25-28, 
in which a powdered material is supplied in at least two 
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supply points located between the two sections (6, 7; 7, 
8) of said electrodes (1), which sections (6, 7;7, 8) are 
located respectively upstream and downstream of the 
respective supply points. 
5 30. Use of a device as claimed in any one of claims 

1-24 for incinerating a powdered material. 

31. Use of a method as claimed in any one of claims 
25-29 for incinerating a powdered material. 

32. Use as claimed in claim 31 of a method as 

10 claimed in any one of claims 25-29 for incinerating a 

powdered material, in which additional powdered material 
is supplied for neutralising or transforming the powdered 
material intended to be incinerated- 
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